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0KP40I  FLUID  MECHANICS  AND  MACHINERY 

'rime:  3 Hours  Maximnci]  Murks:  100 

INSTRUCTIONS; 

1 . Group  I and  Group  liquet  ions  should  be  answered  in  die  Main  Answer  Book. 

2 . A nswer  an  y FIVE  q uesi  ions  in  G roup  1 1 . 

3.  Answer  ALL  questions  in  Group  I and  Group  IN. 

4.  Group  III  - Multiple  Choke  questions  - (which  will  be  given  to  the  candidates  half  an 
hour  before  the  scheduled  close  of  the  examination)  should  he  answered  only  in  die 
space  provided  inlEie  Main  Answer  Book. 

5.  Moody’s  Chart  Fhud  luflpfci'tifes  table  and  Mukh  loss  coefficient  taUa  is  to  be 

brought  bv  the  candidate  in  the  exam  hall. 

ItR{  >U  P I Marks : 10  \ 3 = 30 

1 . □ iff ons  ntiate  d ilatants  f ram  pseu  dop  lastic  f lu  ids. 

2.  Show  T hat  the  stream  fa  notion  is  con  stant  for  a given  streaml  ine . 

3.  State  Reyno  Ids  tra  n sport  theorem . 

4.  W hat  rs  the  condit  ion  of  i noo  mplefe  si  milarity  i n mode  I testing  ? 

5.  Give  a condition  where  the  minor  losses  could  be  higher  than  the  frictional  losses  in  a 
piping  system. 

6.  W hy  are  I iqu  id  drops  spherical  in  s hape? 

7.  What  is  the  use  of  draft  tubes  in  turbines? 

6.  W hat  is  the  need  for  experimentatio  n in  f lu  id  dynam  ics  ? 

0.  What  is  the  effect  of  the  variation  of  Reynolds  number  of  flow  on  boundary  layer 
thick  ness?  Justify  the  answer. 

10.  Draw  the  characteristic  and  system  curves  of  a pump  and  define  the  significance  of  the 
eperati  ng  poi  nt. 

GROUP  II  Marks:  5 * II  = 60 

1 1 . The  penstock  supplies  water  from  a reservoir  to  the  Pelton  wheel  with  a grass  head  of 
500  m.  One -third  of  the  gross  head  is  lost  in  friction  in  the  penstock.  The  rate  of  flow 
through  the  nozzle  is  2 m^'  s.  The  angle  c*f  deflection  of  the  jet  is  165*.  Determine  the 


Page  No:  1 


1004 


Mb  of  Pag  bs  : 3 


Course  Code : OB  R410 1 


power  supplied  to  the  runner  and  hydraulic  efficiency  of  the  wheel.  Speed  ratio  = 0.45 
and  Q,  = 1 .0. 

12.  Using  control  volume  approach  derive  the  nvomentum  integral  equation  of  a boundary 
layer  flow  and  hence  derive  the  momentum  integral  equation  of  a flat  plate  boundary 
layer. 

15.  Derive  the  Navier- Stokes  equation  for  a steady  incompressible  flow. 

14.  Water  at  IS1^  is  to  be  discharged  from  a reservoir  at  a rate  of  16  b's  using  two 
horizontal  cast  iron  pipes  connected  in  series  and  a pump  between  them  as  shown  in 
figure  1.  The  first  pipe  is  20  m long  and  has  a 6 cm  diameter,  while  the  same  for  the 
second  pipe  are  55  m and  4 cm  respectively.  The  pipe  entrance  is  sharp  edged  and 
losses  associated  with  the  connection  of  the  pump  are  negligible.  Neglecting  the  kinetic 
energy  correction  factor,  determine  the  required  pumping  head  and  the  minimum 
pumping  power  to  maintain  the  indicated  flow  rate. 

15.  The  drag  force  on  a torpedo  is  found  to  depend  on  the  diameter,  velocity,  density  and 
viscosity.  A one-fifth  scale  model  of  a torpedo  is  tested  in  a wind  tunnel  to  determine  the 
drag  force.  The  protofype  operates  in  water,  has  555  mm  diameter  and  is  6.7  m long. 
The  desiredoperating  speed  of  the  prototype  is  26  m;s.  To  avoid  compress  bility  effects 
in  the  wind  tunnel,  the  maximum  speed  is  limited  to  110  m/s.  However,  the  pressure  in 
the  wind  tunnel  can  be  varied  while  holding  the  temperature  constant  at  20iG.  At  what 
minimum  pressure  should  the  wind  tunnel  be  operated  to  achieve  a dynamically  similar 
test?  Evaluate  the  drag  force  on  the  prototype  if  the  model  drag  is  measured  as  616  N. 
(Gas  constant  of  air  R = 267  J'kg.K). 

16.  A circular  aluminum  shaft  (p  =2700  kg-'m^)  mounted  in  a journal  is  shown  in  figure  2.  The 
symmetric  c learance  gap  between  the  shaft  and  jou  m al  is  f i lied  with  SAE  1 0W  -50  oil  ( |i  = 
0.1  Na'm2)  at50:'C.  The  shaft  is  caused  to  turn  by  the  attached  mass  and  cord.  Develop 
and  solve  a differential  equation  for  the  angular  speed  of  the  shaft  as  a function  of  time. 
Calc  u late  the  maxi  mu  m ang  u lar  speed  of  t he  sh  aft  and  th  e time  requ  ired  to  reac  h 95%  of 
this  speed. 
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VV  rite  tine  Alphabet  yuur  cboiee  answer  tar  each  question  in  the  space  pravided  in 

the  Main  Answer  Ikrtfc 
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GROUP  1 LI  Marks;  10  * I = 10 

I)  F low  cccu  rring  in  a p ipe  I ine  when  a valve  is  being  opened  is 

A)  unsteady  B)  steady  C)  laminar  D)  vortex 

III)  The  f I u id  forces  con  s idered  i n the  Nav  ier-  Stokes  eq  uation  are 

A)  gravity,  pressure  and  turbulent  B)  pressure,  viscous  and  turbulent 

C)  gravity,  pressu  re  and  v iscous  D)  gravity,  v iscous  and  tu  rbu  lent 

ll'l)  A computer  cool  ing  fa  n is  a 

A)  ducted  fan  B)  radial  fan  C)  centrifugal  fan  D)  centripetal  fan 

IV)  Hydrau  I ic  grade  I ine  fo  r any  flow  system  as  compared  to  en  ergy  li  ne  is 

A)  uncertain  B)  above  C)  below  D)  at  same  level 

V)  The  modem  F ranc  is  t u rbi  ne  is  a flow  type  of  reaction  tu  rbi  ne 

A)  mixed  B)  axial  C)  reversible  D)  irreversble 

VI ) □ raft  tubes  are  provided  on  ly  i n 

A)  Francis  turbine  B)  reaction  turbine 

C)  impulse  turbine  D)  Kaplan  turbine 

VII ) A is  a gas  pump  designed  to  deliver  a very  high  pressure  rise, 

typically  at  low  to  moderate  flow  rates. 

A)  propeller  B)  fans  C)  blower  D)  compressor 

Villi)  For  internal  flow  in  a circular  pipe  the  generally  accepted  value  of  the  critical 
Reynolds  number  is 

A)  600  B ) 2200  C)  7000  D)  2420 

IX)  The  pumping  power  requ  irement  for  a laminar  flow  piping  system  can  be  reduced  by 

a factor  of by  doubling  the  pipe  diameter 

A)  1 B)  23  C)  6 D)  16 

X)  Viscosity  of  a fluid  with  specific  gravity  1.3  is  measured  to  be  0.0034  Ns/mT  Its 
kinematic  viscosity  in  mft's  is 

A)  4.4  x 1 0 6 B)  2.6  x 10*  C)  7.2x10*  0)5.6x10* 
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